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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a liquid 
crystal display device equipped with a reflection function at least on a part 
of pixel electrodes, making boundary parts inconspicuous in the case of 
repeated exposure and realizing excellent reflection characteristics with 
formation of projecting and recessing shapes uniformly in a plane. 
SOLUTION: The installed region of the right end region 103b of the first 
photomask 103 (the first exposure region) and the installed region of the left 
end region 104a of the second photomask 104 (the second exposure region) 
overlap with each other. In the overlapping region 102, translucent parts 
103f, 104f are arranged in such a way that there exists no region exposed in 
the first exposure nor in the second exposure, that is to say in the 
overlapping region 102 there exists no region where circular patterns (the ^ 
translucent parts 103f, 104f) overlap with each other. 
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* NOTICES * 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the translucency substrate with which at least one side has translucency among the 
substrates of the couple which pinches a liquid crystal layer. In the manufacture approach of a liquid 
crystal display that the reflector is prepared through the interlayer insulation film which has a concavo- 
convex configuration on the lower layer electrode prepared in the substrate of another side on the front 
face By exposing the insulator layer for master formation which has photosensitivity using the 
protection-from-light means for concavo-convex formation for every division field divided into plurality 
The 1 St process which produces the master for concavo-convex formation, and the 2nd process which 
produces the dry film resist which has a concavo-convex configuration on a front face using the above- 
mentioned master for concavo-convex formation, The 3rd process which forms the above-mentioned 
interlayer insulation film on the substrate of above-mentioned another side using the above-mentioned 
dry film resist, The 4th process which carries out patterning of the above-mentioned interlayer 
insulation film to a predetermined configuration, and forms a contact hole according to the location of 
the above-mentioned lower layer electrode. By the exposure performed at the 1 st process of the above, 
further including the 5th process which forms the above-mentioned reflector connected with the above- 
mentioned lower layer electrode through the above-mentioned contact hole on the above-mentioned 
interlayer insulation film The manufacture approach of the liquid crystal display which the superposition 
field is established in the boundary section of the division field which adjoins mutually, and is 
characterized by arranging the translucent part so that homotopic of the above-mentioned 
superposition field may not be exposed at the time of exposure which is different for the above- 
mentioned protection-from-light means for concavo-convex formation. 

[Claim 2] The above-mentioned protection-from-light means for concavo-convex formation is the 
manufacture approach of the liquid crystal display according to claim 1 characterized by not having a 
translucent part in the location corresponding to the above-mentioned superposition field. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



-2- 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a liquid crystal display 

that the reflex function is prepared in some pixel electrodes [ at least ]. 

[0002] 

[Description of the Prior Art] In recent years, portable-ization of OA (Office Automation) devices, such 
as a personal computer, progresses, and low costHzation of a display is becoming an important technical 
problem. This display is a configuration which displays by pinching the display medium which has an 
electro-optics property between the substrates of the couple in which the electrode was formed 
respectively, and impressing an electrical potential difference to this inter-electrode one. Liquid crystal, 
electroluminescence, the plasma, electrochromic ones, etc. are used as such a display medium. It can be 
said that especially the liquid crystal display (LCD:Liquid Crystal Display) using liquid crystal as a display 
medium is a display to which utilization is progressing most with the low power now since it can display. 
[0003] Considering the display mode and the actuation approach of the above-mentioned liquid crystal 
display, it can be said that passive matrices including super-twist pneumatic (STN:Super Twisted 
Nematic) are what can realize low cost-ization most, however, in order to require high-resolution-izing 
of a display, a raise in contrast, the formation of many gradation (multicolor — full color), and wide- 
field-of^view cornification as informational multimediaHzation will progress from now on. by the passive 
matrix, a response is considered to be difficult. 

[0004] Then, a switching element (active component) is prepared in each pixel, and the active matrix to 
which the number of the scanning line which can be driven is made to increase is proposed. High- 
resolution-izing of a display, a raise in contrast, the formation of many gradation, and wide-field-of-view 
cornification are being attained by this technique. 

[0005] The liquid crystal display of the above-mentioned active matrix has the composition that the 
pixel electrode prepared in the shape of a matrix and the scanning line which passes near this pixel 
electrode were electrically connected through the active component. As this active component, there is 
a nonlinear element of two terminals or a nonlinear element of three terminals. Current and the active 
component adopted widely are the thin film transistors (TFT:Thin Film Transistor) of 3 terminal 
component. 

[0006] Furthermore, in recent years, since the demand of low-power-izing is increasing more, instead of 
the transparency mold liquid crystal display which usually needs a back light, development of a reflective 
mold liquid crystal display is performed briskly. 

[0007] In order to obtain a display bright as a reflective mold liquid crystal display, it is required to make 
the luminous intensity scattered about in the direction vertical to the display screen increase to the 
incident light from all include angles. For that purpose, production of a reflecting plate which has the 
optimal reflection property is needed. Then, it is necessary to form the reflecting plate which formed the 
detailed irregularity controlled to have the optimal reflection property, and formed thin films, such as 
silver, on it on the substrate which consists of glass etc. 

[0008] By the manufacture approach of the reflective mold liquid crystal display currently indicated by 
JP,5-323371.A. a photopolymer is first applied on a substrate, a protection-from-light means by which 
the protection-from-light field circular next was arranged is minded, and the above-mentioned 
photopolymer is exposed and developed. Then, by heat-treating, two or more heights are formed and the 
reflecting layer (reflecting plate) which consists of a metal thin film is formed on these heights. 
Moreover, with the configuration which forms a reflecting plate outside, generating of the duplex 
projection under the effect of the thickness of a glass substrate poses a problem. On the other hand, 
the reflective mold liquid crystal display currently indicated by the above-mentioned official report is 
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considering as the structure which forms a reflecting plate in the interior and serves as a pixel electrode. 

and has solved the problem of this duplex projection. 

[0009] 

[Problem(s) to be Solved by the Invention] However, in order to form the reflecting plate which has 
optimal reflection property to which the luminous intensity scattered about in the direction vertical to 
the display screen is made to increase to the incident light from all include angles in order to obtain a 
bright display in the above-mentioned conventional reflective mold liquid crystal display, repeatability is 
good and it is necessary to form the controlled concavo-convex configuration in homogeneity. 
[0010] A circular thing is arranged at random, the above-mentioned concavo-convex configuration is 
formed, and the diameter is 1 micrometer - 30 micrometers. Moreover, high definition photolithography 
is required from spacing which each irregularity adjoins mutually being dramatically as minute as 1 
micrometer - 30 micrometers. Therefore, in order to form the above concavo-convex configurations 
with a precision sufficient to a large area, it is common to expose by using a large-sized one-shot 
exposure machine, a stepper exposure machine, etc. 

[0011] Although a large area can be exposed at once in a large-sized one-shot exposure machine, there 
is a problem that the variation in the exposure reinforcement of a beam of light or parallelism is large. 
Therefore, since a concavo-convex configuration as planned cannot be formed when the reflecting plate 
which has a concavo-convex configuration with a large-sized one-shot exposure machine is formed, 
brightness does not become uniform on the whole screen. That is. it is bright in near a center, and a 
periphery may become a dark reflection property and cannot acquire good display grace. 
[0012] On the other hand, since a stepper exposure machine is equipment which can bring light source 
light close to parallel light by the lens system, brightness serves as homogeneity from a large-sized 
one-shot exposure machine in a field. However, since the field which can be exposed at once is about 6 
inches of vertical angles at the maximum, when exposing to the area beyond this, it must divide into 
several shots and must expose repeatedly. When performing such repeat exposure, it is necessary to 
carry out alignment of the boundary part of the field which adjoins mutually to gate wiring arranged on 
the lower layer, and to be [ the part / it ] conspicuous and make it it. Since display grace falls when this 
alignment is imperfection, a still more advanced alignment precision is required. For this reason, lowering 
of a process margin will be invited. 

[0013] This invention was made in view of the above-mentioned trouble, in repeat exposure, is not 
conspicuous, carries out a boundary part, and let it be a technical problem to offer the manufacture 
approach of the liquid crystal display which equipped some pixel electrodes [ at least ] with the reflex 
function that the concavo-convex configuration of the homogeneity within a field is formed, and a good 
reflection property can be realized. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
manufacture approach of the liquid crystal display of this invention It is the translucency substrate with 
which at least one side has translucency among the substrates of the couple which pinches a liquid 
crystal layer. In the manufacture approach of a liquid crystal display that the reflector is prepared 
through the interlayer insulation film which has a concavo-convex configuration on the lower layer 
electrode prepared in the substrate of another side on the front face By exposing the insulator layer for 
master formation which has photosensitivity using the protection-from-light means for concavo-convex 
formation for every division field divided into plurality The 1 st process which produces the master for 
concavo-convex formation, and the 2nd process which produces the dry film resist which has a 
concavo-convex configuration on a front face using the above-mentioned master for concavo-convex 
formation. The 3rd process which forms the above-mentioned interlayer insulation film on the substrate 
of above-mentioned another side using the above-mentioned dry film resist, The 4th process which 
carries out patterning of the above-mentioned interlayer insulation film to a predetermined configuration, 
and forms a contact hole according to the location of the above-mentioned lower layer electrode. By 
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the exposure performed at the 1st process of the above, further including the 5th process which forms 
the above-mentioned reflector connected with the above-mentioned lower layer electrode through the 
above-mentioned contact hole on the above-mentioned interlayer insulation film The superposition field 
is established in the boundary section of the division field which adjoins mutually, and it is characterized 
by arranging the translucent part so that homotopic of the above-mentioned superposition field may not 
be exposed at the time of different exposure at the above-mentioned protection-from-light means for 
concavo-convex formation. 

[0015] In case the liquid crystal display of the POP (Pixel on Pa-ssivation) structure where an interlayer 
insulation film is formed between the reflector which has a function as a pixel electrode and a reflecting 
plate, and the lower layer electrode on a substrate is formed according to the above-mentioned 
approach, the thickness distribution in the above-mentioned substrate becomes possible [ forming the 
thick interlayer insulation film of thickness easily very small ] by forming this interlayer insulation film 
using a dry film resist. This is for forming an interlayer insulation film using the film for the interlayer 
insulation film formation which was beforehand formed in the dry film resist and which it is uniform and 
is desired thickness. 

[0016] Furthermore, for example, by the formation approach of the interlayer insulation film by the 
conventional spin coater, although it will be very few [ the ingredients which remain on a tooth-back 
substrate actually ] in order for most ingredients dropped at the first time to scatter out of a substrate 
with a centrifugal force, by forming using a dry film resist like the approach of this invention, the futility 
of such an ingredient can be excluded and an increase in cost can be controlled. 
[0017] Furthermore, although a concavo-convex configuration is formed in the front face of the 
interlayer insulation film used as the substrate of this reflector in case the concavo-convex 
configuration for giving optical diffusibility to the above-mentioned reflector is formed, regardless of the 
thickness of an interlayer insulation film, the interlayer insulation film which has the concavo-convex 
configuration formed with sufficient repeatability (stability) can be formed by forming in a front face the 
interlayer insulation film which has a concavo-convex configuration like the approach of this invention 
using a dry film resist. 

[0018] The liquid crystal display equipped with the reflector which controls the poor display by the 
nonuniformity of eel thickness, and realizes simultaneously a concavo-convex configuration with 
sufficient thick-film-izing of an interlayer insulation film and stability by this, and has the stable optical 
diffusibility can be manufactured. 

[0019] Moreover, the superposition field is established in the boundary section of the division field which 
exposure is performed for every field and adjoins mutually [ a concavo-convex configuration is formed 
and ] divided into the master for concavo-convex formation used in case the above-mentioned dry film 
resist is produced at plurality. Furthermore, the translucent part is arranged so that homotopic in the 
above-mentioned superposition field may not be exposed at the time of different exposure for the 
above-mentioned protection-from-light means for concavo-convex formation. So, even if it divides into 
several shots and exposes repeatedly, the part into which double exposure is performed in the above- 
mentioned superposition field does not arise. Therefore, a slot etc. can be formed in the boundary part 
of the division field which adjoins mutually, it cannot be conspicuous, and a uniform concavo-convex 
configuration can be formed all over the master for concavo-convex formation. 

[0020] Thereby, a uniform concavo-convex configuration can be formed all over the interlayer insulation 
film formed using the above-mentioned master for concavo-convex formation. Therefore, since it 
becomes unnecessary to perform alignment of the border area and circuit patterns, such as gate wiring 
and source wiring, in repeat exposure, alignment precision is eased, a process margin becomes large, and 
it leads to improvement in a result and the rate of an excellent article. 

[0021] Moreover, in the manufacture approach of the above-mentioned liquid crystal display, the above- 
mentioned protection-from-light means for concavo-convex formation is possible also for making it not 
have a translucent part in the location corresponding to the above-mentioned superposition field. 
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[0022] According to the above-mentioned approacin, a concavo-convex configuration will be formed in a 
superposition field. However, when the width of face of a superposition field is narrow (about 6 
micrometers or less), even if it. for example, forms the concavo-convex configuration of an interlayer 
insulation film using the master for concavo-convex formation by which a concavo-convex configuration 
is not formed in a superposition field, it can ignore as a concavo-convex pattern of the whole substrate. 
That is. when the width of face of a superposition field is small, even if a concavo-convex configuration 
is not formed, especially a reflection property is not affected. Therefore, when the width efface of a 
superposition field is small, the design of the protection-from-light means itself can be simplified by 
using the above protection-from-light means for concavo-convex formation. 
[0023] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if the gestalt of operation of 
the 1st of this invention is explained based on drawing 1 thru/or drawing 7 . 

[0024] Drawing 2 (a) and (b) show the configuration of the reflective mold liquid crystal display produced 
by the manufacture approach of the liquid crystal display concerning the gestalt of this operation. 
Drawing 2 (a) is the top view of the pixel substrate in this reflective mold liquid crystal display showing a 
surrounding configuration by 1 pixel. Moreover, drawing 2 (b) is the sectional view cut by A-A which 
shows the above-mentioned reflective mold liquid crystal display to drawing 2 (a). Below, based on 
drawing 2 (a) and (b), the configuration of the above-mentioned reflective mold liquid crystal display is 
explained. 

[0025] The above-mentioned reflective mold liquid crystal display is constituted by the liquid crystal 
layer 3 pinched by the pixel substrate 1 with which the reflector 8 which has the function of a reflecting 
plate and a pixel electrode was formed, the opposite substrate 2 by which opposite arrangement was 
carried out at this pixel substrate 1, and the pixel substrate 1 and the opposite substrate 2. Moreover, 
the orientation film 15 is formed in the front face by the side of the liquid crystal layer 3 arrangement in 
the pixel substrate 1 and the opposite substrate 2, respectively. 

[0026] First, the configuration of the pixel substrate 1 is explained. On the glass substrate (insulating 
substrate) 4, two or more gate wiring 5 is formed mutually at parallel, and gate electrode 5a has 
branched for every pixel from this gate wiring 5. Moreover, through the gate dielectric film 10 mentioned 
later, source wiring 6 is arranged so that the above-mentioned gate wiring 5 may be intersected. 
Moreover, from this source wiring 6, source electrode 6a has branched for every pixel. In addition, it is 
the layer on a bonnet and a glass substrate 4 mostly prepared in the whole surface in the above- 
mentioned gate dielectric film 10 about the above-mentioned gate wiring 5 and gate electrode 5a. 
[0027] Superposition formation of the above-mentioned source electrode 6a is carried out at one flank 
of the above-mentioned gate electrode 5a through n+a-Si layer 12a which is the above-mentioned gate 
dielectric film 10. the a-Si layer 1 1 mentioned later, and a contact layer. Moreover, superposition 
formation of the drain electrode 7 is carried out at the flank of another side of the above-mentioned 
gate electrode 5a through n+a-Si layer 12b which is the above-mentioned gate dielectric film 10, the 
above-mentioned a-Si layer 1 1, and a contact layer. In addition, the above-mentioned a-Si layer 1 1 is a 
layer currently formed above gate electrode 5a through gate dielectric film 10. 
[0028] In addition, TFT14 which is a switching element for driving each pixel selectively consists of 
above-mentioned gate electrode 5a, gate dielectric film 10. the a-Si layer 11. n+a-Si layer 12a. n+a-Si 
layer 12b, source electrode 6a, and a drain electrode 7. 

[0029] On the above-mentioned gate wiring 5 and source wiring 6. and TFT14 grade, the interlayer 
insulation film 13 which consists of a positive type photopolymer is formed. On this interlayer insulation 
film 13. the reflector 8 which consists of metal membranes, such as aluminum (aluminum), is formed. 
Since the front face of the above-mentioned interlayer insulation film 13 serves as a concavo-convex 
configuration, this concavo-convex configuration is reflected in the upper reflector 8. That is. the front 
face of a reflector 8 also serves as a concavo-convex configuration. Furthermore, pattern formation of 
this interlayer insulation film 13 is carried out so that a contact hole 9 may be located in the upper part 
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of 'drain electrode cash-drawer section (lower layer electrode) 7a pulled out from the above-mentioned 
drain electrode 7. Drain electrode cash-drawer section 7a and a reflector 8 are electrically connected 
through this contact hole 9. 

[0030] Next, the opposite substrate 2 is constituted by forming the transparent electrode 1 7 which 
consists of ITO etc. on a glass substrate (translucency substrate) 1 6. 

[0031] As mentioned above, the POP (Pixel on Pass-ivation) structure where the interlayer insulation 
film 13 was formed between the glass substrates 4 and reflectors 8 with which each wiring 5 and 6 and 
TFT14 grade were formed is used for the reflective mold liquid crystal display produced by the 
manufacture approach of the liquid crystal display concerning the gestalt of this operation. Therefore, 
the numerical aperture of a unit pixel becomes high and the part and a bright display can be realized. 
[0032] In the manufacture approach of the liquid crystal display concerning the gestalt of this operation, 
in case the above-mentioned interlayer insulation film 13 is formed, a dry film resist is used. In this 
manufacture approach, an interlayer insulation film 13 is formed of the following processes. 
[0033] (1) Explain each process of above-mentioned (1) - (4) below to imprint (4) contact-hole 
production of the dry film resist to the substrate (substrate which turns into pixel substrate 1 behind) 
top with which production (3) TFT of the production (2) dry film resist of the metal mold for concavo- 
convex formation (master) was formed at a detail. 

[0034] (1) concavo-convex formation — public funds — the concavo-convex formation for dry-film- 
resist production used for production of the concavo-convex configuration of interlayer insulation film 
13 front face while referring to production drawing 3 (a) of a mold (master) thru/or (g) — public funds — 
explain the manufacture approach of a mold. 

[0035] As the 1st process, first, the photopolymer (resist ingredient) of a positive type is applied all over 
a glass substrate 20 top, and the photopolymer film (insulator layer for master formation) 21 is formed 
(refer to drawing 3 (a).). OFPR-800 (Tokyo adaptation shrine make) is used for the above-mentioned 
photopolymer, and it is preferably applied to it by the spin coat by SOOrpm - 3000rpm. In the gestalt of 
this operation, spreading of a photopolymer was performed for 30 seconds by 2000rpm. 
[0036] As the 2nd process, using the photo mask (protection-from-light means) 101 shown in drawing 1 
(a), it divides into several shots and "half exposure" is repeatedly performed by the stepper exposure 
machine so that the same pattern may be formed all over the above-mentioned photopolymer film 21 
(refer to drawing 3 (b).). In addition, in drawing 3 (b), the condition of the exposure performed in .2 steps 
is shown simultaneously. 

[0037] In case repeat exposure is performed as mentioned above, it is necessary to make it the non- 
shaded field in which a photo mask 101 is not installed not generated so that the field where the 
boundary part for every shot separates, and is not shaded on the photopolymer film 21 may not be 
generated. Then, in the boundary part for every shot, the field (a superposition field is called 
henceforth.) 102 where photo masks 101 overlap mutually is formed. As this superposition field 102, 
about 0.1 micrometers - about 10 micrometers are desirable. 

[0038] In the manufacture approach concerning the gestalt of this operation, the photo mask 101 was 
installed so that the superposition field 102 might be set to 8 micrometers, respectively, and it divided 
into 20 shots, and half exposure was performed. 

[0039] Here, "half exposure" is a process exposed so that it may be made for the photopolymer film of 
the exposed part to remain to some extent at the time of the completion of development, namely, the 
substrate of the photopolymer film may not be exposed to it. As light exposure of such a half exposure 
process. 30mJ-150mJ is desirable. In addition, in the manufacture approach concerning the gestalt of 
this operation, half exposure was performed by 80mJ. 

[0040] As shown in drawing 1 (a), left end section field 101a which becomes the superposition field 102 
at the time of repeat exposure, right edge field 101b, upper bed section field 101c. and 101d of soffit 
section fields are established in the peripheral edge part (field from a broken line to an edge) of the 
photo mask 101 used in the gestalt of this operation. As mentioned above, in the gestalt of this 
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operation, each of these fields used as the superposition field 102 are 8 micrometers. Moreover, the* 
field where hatching is performed in the photo mask 101 is protection-from-llght section lOle among 
drawing, and the field where hatching Is not performed is lOlf of translucent parts. The configuration of 
lOlf of translucent parts in the gestalt of this operation serves as a round shape with a diameter of 10 
micrometers. 

[0041] Signs that it exposes repeatedly using the above-mentioned photo mask 101 are typically shown 
in drawing 1 (b). In this drawing, since the situation of the 1st exposure [ 2nd ] is shown simultaneously, 
in order to distinguish, use as the 1st photo mask 103 the photo mask 101 used for the 1st time, and let 
the photo mask 101 used for the 2nd time be the 2nd photo mask 104. Furthermore, in the 1 st photo 
mask 103 and the 2nd photo mask 104, the field corresponding to each fields lOla-IOIf of a photo mask 
1 01 is set to 1 03a-1 03f, and 1 04a-1 04f. 

[0042] The 1st exposure field (installation field of the 1st photo mask 103) and the 2nd exposure field 
(installation field of the 2nd photo mask 104) are exposed so that It may overlap in the superposition 
field 102. That Is. the installation fields of right edge field 103b of the 1st photo mask 103 and left end 
section field 104a of the 2nd photo mask 104 overlap mutually. 

[0043] Then, in the gestalt of this operation, in the superposition field 102, translucent parts 103f and 
1 04f are arranged so that the field exposed at the time of exposure of the 1 st time and the 2nd both 
may not exist. In the superposition field 102. specifically in the field to which 103f of translucent parts of 
the 1st photo mask 103 is arranged at the time of the 1st exposure In the field to which protection- 
fi-om-light section 104e of the 2nd photo mask 104 is arranged at the time of the 2nd exposure, and 
1 04f of translucent parts of the 2nd photo mask 1 04 is arranged at the time of the exposure which is 
the 2nd time Protection-from-light section lOle of a photo mask 101 and lOlf of translucent parts are 
prepared so that protection-from-light section 103e of the 1st photo mask 103 may be arranged at the 
time of the 1st exposure. Therefore. In the superposition field 102. the field with which a circular pattern 
(translucent parts 103f and 104f) laps does not exist as shown in drawing 1 (b). 

[0044] The same is said of exposure of the 3rd henceforth. Moreover, similarly, although the case where 
left end section field 101a of a photo mask 101 and right edge field 101b became the superposition field 
102 was explained to the above, in case upper bed section field 101c and 1 0ld of soffit section fields 
turn into the superposition field 102, protection-from-light section lOle and 1 01 f of translucent parts 
are arranged so that lOlf of translucent parts may not lap in the superposition field 102. 
[0045] The field by which double exposure is carried out in the superposition field 102 stops existing by 
exposing repeatedly using the above photo masks 101. Therefore, exaggerated exposure is not 
performed to the superposition field 102. but a concavo-convex configuration can be formed so that a 
result and the boundary part of repeat exposure may not be conspicuous. 

[0046] In addition, in this approach, although the photo mask 101 with which lOlf of circular translucent 
parts with a diameter of 10 micrometers was prepared is used, it is also possible to use the photo mask 
with which the circular translucent part in which it is not limited to this but a diameter is different from 
each other was prepared at random. 

[0047] At the 3rd process, after exposure is repeatedly completed at the 2nd process, the part by which 
the photopolymer film 21 was exposed Is developed and circular heights 21a is formed in the front face 
of this photopolymer film 21 (refer to drawing 3 (c)). Thereby, crevice 21b is formed in the same pattern 
as lOlf of translucent parts of a photo mask 101. The same concavo-convex configuration also as the 
boundary part at the time of dividing into several shots and exposing repeatedly is formed, and that It is 
a boundary part has stopped moreover, it being conspicuous. Moreover, in the gestalt of this operation, 
although 2.38% of NMD-3 (Tokyo adaptation shrine make) was used as a developer, it is not limited to 
this. 

[0048] At the 4th process, heat treatment is performed and the smooth concavo-convex configuration 
by which the angle of heights 21a and crevice 21b was removed is formed (refer to drawing 3 (d)). As 
temperature of heat treatment. 120 degrees C - 250 degrees C were desirable, and heat treatment for 
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30 minutes was performed at 180 degrees C in the gestalt of this operation. 
[0049] At the 5th process, on the photopolymer film 21 with which the smooth concavo-convex 
configuration was formed in the front face, a sputtering system is used, nickel (nickel) is formed as a 
metal membrane for electrocasting, and the nickel layer 22 for electrocasting is formed (refer to drawing 

3 (e)). 

[0050] the 6th process — nickel electrocasting (plating bath: nickel-S04-NH4 CI-H3 B03, anode 
platerelectrolysis nickel) — carrying out — concavo-convex formation — public funds — a mold 
(master) 23 is formed (refer to drawing 3 (f)). 

[0051] as the 7th process — concavo-convex formation — public funds — a mold 23 is completed 
(refer to drawing 3 (g)). 

[0052] (2) production of a dry film resist — the concavo-convex formation produced as mentioned 
above — public funds — explain the process which produces a dry film resist 27 by using a mold 23 as 
the original edition based on drawing 4 (a) and (b). 

[0053] ** the base films 24. such as a PET (polyethylene terephthalate) film, — concavo-convex 
formation — public funds — imprint the concavo-convex configuration of a mold 23 (refer to drawing 4 

(a)). 

[0054] ** Form the photopolymer film 25 and the protection film 26 on the above-mentioned base film 
24 using the dry-film-resist production approach mentioned later, and produce a dry film resist 27 (refer 
to drawing 4 (b)). 

[0055] Below, based on drawing 5 (a), the dry-film-resist production approach is explained in full detail. 
[0056] As shown in drawing 5 (a), a dry film resist 27 is producible by using coaters, such as slit coater, 
applying a photopolymer to homogeneity from the protection slit 28 for photopolymer spreading, drying it 
for 5 minutes at 100 degrees C using a heater 29, forming the photopolymer film 25 on the transparent 
base film 24 which consists of a PET, and forming further the protection film 26 which becomes the film 
surface of this photopolymer film 25 from polyethylene terephthalate. In addition, the above-mentioned 
protection film 26 is a layer prepared in order to prevent the breakage from the outside and the 
adhesion of a foreign matter to the photopolymer film 25. 

[0057] Thus, the formed dry film resist 27 is rolled round in the shape of a roll, and becomes roll-like 
dry-film-resist 27'. In addition, although a well-known ingredient [ be / no limit ] can be especially used 
for the above-mentioned photopolymer film 25, it is more desirable to use an acrylic photopolymer 

ingredient. 

[0058] (3) The dry film resist 27 produced as mentioned above is imprinted on the imprint glass 
substrate 4 (it becomes next pixel substrate 1) with which TFT14 was formed of a dry film resist. The 
approach of this imprint is explained below, referring to drawing 5 (b). 

[0059] The above-mentioned dry film resist 27 is imprinted by the glass substrate 4 in which drain 
electrode cash-drawer section 7a which functions as TFT14 or a lower layer electrode is formed by the 
vacuum laminator. as the example of the above-mentioned vacuum laminator — VACUUM LAMINATOR 
TYPE VOL of an anger electro nick (ANGER ELECTRONIC) (product made from GMBH) etc. — it is. 
Signs that a dry film resist 27 is imprinted on a glass substrate 4 are typically shown in drawing 5 (b) 
using the above-mentioned vacuum laminator. In addition, in drawing 5 (b), TFT14, drain electrode cash- 
drawer section 7a, etc. which are formed on the above-mentioned glass substrate 4 are omitted. 
[0060] The tension is applied so that neither deflection nor Siwa may occur in drawing 5 (b) at a dry film 
resist 27 in the introductory field 31 of the dry film resist 27 from this roll-like dry-film-resist 27' 
between the imprint (heating and sticking by pressure) roller 30 and roll-like dry-film-resist 27'. since it 
becomes a bite lump of the nonuniformity of the photopolymer film 25 (film used as a resist layer) 
generated at the time of the imprint to a glass substrate 4 and air bubbles, according to the size of the 
photopolymer ingredient used and the glass substrate 4 to imprint, to the above-mentioned tension, 
condition appearance of Siwa in the above-mentioned introductory field 31 or the deflection is carried 
out timely, and they are carried out. 
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[0061] Just before imprinting to this glass substrate 4, the protection film 26 exfoliates with protection 
film exfoliation equipment 32. the photopolymer film 25 is heated and stuck by the glass substrate 4 by 
pressure with the imprint roller 30, and, as for the dry film resist 27 guided up to the glass substrate 4 
neighborhood, an interlayer insulation film 13 is formed with the photopolymer film 25. In addition, the 
exfoliative protection film 26 is rolled round by the protection film rolling-up roller 33. Moreover, the 
base film 24 which remains after the imprint of the photopolymer film 25 is rolled round by the base film 
rolling-up roller 34. 

[0062] The interlayer insulation film 13 which has a concavo-convex configuration is formed through the 
above process on the glass substrate 4 with which the TFT14 grade is formed. 

[0063] (4) Form the contact hole 9 for connecting the reflector 8 formed at production of a contact hole, 
next a next process, and drain electrode cash-drawer section 7a. Hereafter, the process which forms a 
contact hole 9 using a FOTORISO process is explained with reference to drawing 6 (a) thru/or (c). In 
addition, in order to make it intelligible, the drain electrode 7 and drain electrode cash-drawer section 7a 
are shown as a layer on a glass substrate 4. 

[0064] ** Perform exposure for contact hole 9 formation using the photo mask 105 shown in the 
interlayer insulation film 13 with which the concavo-convex configuration was formed in the front face 
at drawing 7 (refer to drawing 6 (a)). In a photo mask 105, the part to which hatching is not performed is 
translucent part 105a. 

[0065] ** Develop negatives, remove the part by which the interlayer insulation film 13 was exposed, 
and form a contact hole 9 (refer to drawing 6 (b)). 

[0066] ** Form the metal thin film used as a reflector 8 to 2000A thickness with vacuum deposition 
(refer to drawing 6 (c)). This metal thin film (reflector 8) is connected with lower layer drain electrode 
cash-drawer section 7a through a contact hole 9. Then, a reflector 8 is completed by carrying out 
patterning of this metal thin film for every pixel. In the gestalt of this operation, although aluminum 
(aluminum) was used as the above-mentioned metal thin film, it is also possible to use silver (Ag), 
copper (Cu), nickel (nickel), chromium (Cr), etc. 

[0067] The pixel substrate 1 which has the reflector 8 which has a function as a reflecting plate and a 
pixel electrode is completed through the process of the above (1) - (4). 

[0068] In the above-mentioned pixel substrate 1 and the opposite substrate 2 stuck, the transparent 
electrode 17 formed on the translucency substrate 16 is formed by the ITO film of 1000A of thickness. 
Moreover, the orientation film 15 formed in opposite substrate 2 up one of the pixel substrate 1 and 
each is formed by calcinating the applied polyimide after that. 

[0069] Next, the pixel substrate 1 and the opposite substrate 2 are stuck. First, a plastics bead (not 
shown in drawing 2 (b).) is sprinkled as a spacer for keeping spacing of the liquid crystal layer 3 constant 
in a field. Next, the adhesive sealant in which the glass fiber spacer was mixed as a liquid crystal closure 
layer (not shown in drawing 2 (b).) is formed by screen-stenciling, and both the substrates 1 and 2 are 
stuck after that. Liquid crystal is poured in by the vacuum deairing between two substrates, the liquid 
crystal layer 3 is formed, and a reflective mold liquid crystal display is produced. 

[0070] the above-mentioned (1) irregularity formation ~ public funds ~ as explained in the 2nd process 
of production of a mold, the stepper exposure machine was used by the manufacture approach of the 
liquid crystal display concerning the gestalt of this operation ~ repeating ~ exposure ~ concavo- 
convex formation ~ public funds — a mold 23 is produced. Under the present circumstances, in the 
boundary part for every shot, the field where photo masks 101 overlap mutually is prepared as a 
superposition field 102. and further, as for this photo mask 101. protection-fromHight section lOle and 
lOlf of translucent parts are arranged so that double exposure may not be performed in the 
superposition field 102. therefore, the thing a slot etc. is formed in a boundary part and it is [ a thing ] 
conspicuous even if it divides into several shots and exposes repeatedly — there is nothing 
concavo-convex formation — public funds ~ a uniform concavo-convex configuration can be formed all 
over a mold 23. 



-10- 



[0071] thereby — the above-mentioned concavo-convex formation — public funds — a uniform 
concavo-convex configuration can be formed all over the interlayer insulation film 13 formed using a 
mold 23. It becomes unnecessary therefore, to perform alignment of the border area and circuit patterns, 
such as the gate wiring 5 and source wiring 6, in repeat exposure. Therefore, alignment precision is 
eased, and a process margin becomes large, consequently the rate of an excellent article improves. 
[0072] Furthermore, in the manufacture approach of the liquid crystal display concerning the gestalt of 
this operation, an interlayer insulation film 13 is formed using a dry film resist 27. thus, as an advantage 
which uses a dry film resist 27 in case an interlayer insulation film 13 is formed, there is a cost merit of 
a member rather than the case where a spin coater is used — naturally — ** — it carries out (in a spin 
coater, since most, such as a resist dropped on the substrate at the first time, fly out of a substrate 
with a centrifugal force, the resist which remains on a substrate actually will be small.), and it is 
mentioned that the homogeneity of thickness is good. 

[0073] Surely, the photopolymer film 25 by which coating is carried out on a base film 24 is the starting 
point and the terminal point part of coating, and fluctuation of thickness generates it too. However, 
since the very long dry film resist 27 is rolled round by roll-like dry-film-resist 27'. if the starting point 
of the coating of the photopolymer film 25 on the very long base film 24 and the field of a terminal point 
part are compared with the whole, they are very few. It is rare for ** to also become a demerit in cost 
by this without the above-mentioned starting point when thickness was changed, and a terminal point 
part, furthermore a member to the extent that it does, not become a problem can be saved in 
comparison with a spin coater. 

[0074] Moreover, like [ when applying by the spin coater ], since desiccation of a solvent is performed 
by the heater 29 shown in drawing 5 (a) in the phase which carried out coating of the photopolymer film 
25 to the base film 24, after applying, it is not necessary to dry a solvent on a glass substrate 4. If it 
puts in another way and the film of the part will not be used even if "dryness nonuniformity" occurs 
since it is made to have dried to some extent in advance, the effect to a panel can be lost. 
[0075] Furthermore, in the gestalt of this operation, since coating of the photopolymer film 25 is carried 
out with coaters, such as slit coater, about 3-6-micrometer thick thickness is also easily producible. 
Moreover, in order to imprint the photopolymer film 25 formed from the first on the base film 24 at 
homogeneity on a glass substrate 4, a thickness difference does not become large by the center section 
and periphery of a glass substrate 4 like [ at the time of using a spin coater ]. 

[0076] As mentioned above, problems which were difficult to realize in the spin coater, such as the 
homogeneity of the interlayer insulation film 13 in the same substrate and thick-film-izing of an 
interlayer insulation film 13, are solvable by forming an interlayer insulation film 13 with a photopolymer 
ingredient using a dry film resist 27. Furthermore, a FOTORISO process can be used for the formation 
process of a contact hole 9 etc. like before. 

[0077] moreover, the time of forming a concavo-convex configuration in photopolymer film 25 front face 
of the above-mentioned dry film resist 27 which serves as an interlayer insulation film 13 behind in the 
manufacture approach of the liquid crystal display concerning the gestalt of this operation — concavo- 
convex formation — public funds — a mold 23 is used. Therefore, as compared with the case where the 
process of the half exposure and heat sagging for which a device dependence depends also on a 
production situation greatly very greatly is used, repeatability with a concavo-convex good configuration 
is realizable. 

[0078] [Gestalt 2 of operation] It will be as follows if the gestalt of operation of the 2nd of this invention 
is explained based on drawing 8 . In addition, to the member explained in the gestalt 1 of operation which 
explanation described above for convenience, and the member which has the same function, the same 
reference number is written in addition and the explanation is omitted. 

[0079] the concavo-convex formation used in the manufacture approach of the liquid crystal display 
concerning the gestalt of this operation in the case of dry-film-resist production — public funds — the 
production approach of a mold differs from the case of the gestalt 1 of operation. Specifically in the 



-11 - 



repeat exposure at the time of production of the metal mold for concavo-convex formation, the 
protection-from-light means used differ in the photo mask 101 used with the gestalt 1 of operation. 
However, about other production processes, it is the same as the case of the gestalt 1 of operation. The 
protection-from-light means used for below in the gestalt of this operation is explained using drawing 8 
(a) and (b). 

[0080] concavo-convex formation [ in / in drawing 8 (a) / the gestalt of this operation ] — public funds 
— the top view of the photo mask 106 as a protection-from-light means for concavo-convex formation 
used at the time of production of a mold is shown. The field where hatching is performed in the photo 
mask 106 is protection-from-light section 106e among drawing, and the field where hatching is not 
performed is 106f of translucent parts. The configuration of 106f of these translucent parts can also 
prepare at random the round shape with a diameter of 10 micrometers in which it is not limited to this 
but a diameter is different from each other, although it is circular. 

[0081] Left end section field 106a which becomes the superposition field 102 at the time of repeat 
exposure, right edge field 106b, upper bed section field 106c, and 106d of soffit section fields are 
established in the peripheral edge part (field from a broken line to an edge) of the above-mentioned 
photo mask 106 like the photo mask 101. 106f of translucent parts is not prepared in each of these 
fields 106a-106d. Therefore, at the time of repeat exposure, the superposition field 102 will be in the 
condition of having been shaded thoroughly, and irregularity will not be formed in this field. 
[0082] When the width efface of the superposition field 102 is narrow (about 6 micrometers or less), 
even if a concavo-convex configuration is not formed in the superposition field 102 as mentioned above, 
there is especially no effect to a reflection property, and it can ignore as a pattern of the pixel substrate 
1 whole. Therefore, it is possible like the gestalt of this operation to set thoroughly the part 
corresponding to the superposition field 102 of a photo mask 106 to protection-from-light section 106e. 
Furthermore, the design of a photo mask 106 can also be simplified by such configuration. 
[0083] In addition, as for each above-mentioned fields [ 106a-106d ] width efface, it is desirable that it 
is 6 micrometers or less more preferably within the limits of 0.1 micrometers - 10 micrometers, and it 
has become 3 micrometers in the gestalt of this operation. 

[0084] Signs that it exposes repeatedly using the above-mentioned photo mask 106 are typically shown 
in drawing 8 (b). In this drawing, since the situation of the 1 st exposure [ 2nd ] is shown simultaneously, 
in order to distinguish, use as the 1st photo mask 107 the photo mask 106 used for the 1st time, and let 
the photo mask 106 used for the 2nd time be the 2nd photo mask 108. Furthermore, in the 1st photo 
mask 107 and the 2nd photo mask 108, the field corresponding to each fields 106a-106f of a photo mask 
106 is set to 107a-107f, and 108a-108f. 

[0085] The 1st exposure field (installation field of the 1st photo mask 107) and the 2nd exposure field 
(installation field of the 2nd photo mask 108) are exposed so that it may overlap in the superposition 
field 102. That is, the installation fields of right edge field 107b of the 1st photo mask 107 and left end 
section field 108a of the 2nd photo mask 108 overlap mutually. 

[0086] As mentioned above, when the width efface of the superposition field 102 is small, while the 
same effectiveness as the case where a photo mask 101 is used by exposing repeatedly using the above 
photo masks 106 is acquired, the effectiveness that the design of the photo mask itself is simplified can 

also be acquired. 

[0087] [Gestalt 3 of operation] It will be as follows if the gestalt of operation of the 3rd of this invention 
is explained based on drawing 9 and drawing 1 0 . In addition, to the member explained in the gestalten 1 
and 2 of operation which explanation described above for convenience, and the member which has the 
same function, the same reference number is written in addition and the explanation is omitted. 
[0088] the concavo-convex formation used in the manufacture approach of the liquid crystal display 
concerning the gestalt of this operation in the case of dry-film-resist production ~ public funds ~ the 
production approach of a mold differs from the case of the gestalten 1 and 2 of operation. Specifically in 
the repeat exposure at the time of production of the metal mold for concavo-convex formation, the 
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protection-from-light means used differ in the photo mask 101 used with the gestalt 1 of operation. 
However, about other production processes, it is the same as the case of the gestalten 1 and 2 of 
operation. The protection-from-light means used for below in the gestalt of this operation is explained 
using drawing 9 (a), (b), and drawing 1010 (a) and (b). 

[0089] The top view of the photo mask 109 as a protection-fromHight means for concavo-convex 
formation used with the gestalt of this operation is shown in drawing 9 (a). The field where hatching is 
performed in the photo mask 109 is protection-fromHight section 109e among di^awing. and the field 
where hatching is not performed is 109f of translucent parts. As a configuration of 109f of these 
translucent parts, although the round shape with a diameter of 10 micrometers is used here, it is not 
limited to this but the round shape in which a diameter is different from each other may be prepared at 
random. 

[0090] Left end section field 109a which becomes the superposition field 102 at the time of repeat 
exposure, right edge field 109b. upper bed section field 109c. and 109d of sofFit section fields are 
established in the peripheral edge part (field from a broken line to an edge) of the above-mentioned 
photo mask 109 like the photo mask 101. Although 109f of translucent parts is formed in above- 
mentioned right edge field 109b and above-mentioned up edge field 109c. 109f of translucent parts is 
not formed in above-mentioned left end section field 109a piled up with these fields, and the 109d of the 
above-mentioned soffit section fields at the time of repeat exposure. 

[0091] Signs that it exposes repeatedly using the above-mentioned photo mask 109 are typically shown 
in drawing 9 (b). In this drawing, since the situation of the 1st exposure [ 2nd ] is shown simultaneously, 
in order to distinguish, use as the 1st photo mask 110 the photo mask 109 used for the 1st time, and let 
the photo mask 109 used for the 2nd time be the 2nd photo mask 111. Furthermore, in the 1st photo 
mask 1 10 and the 2nd photo mask 111, the field corresponding to each fields 109a-109f of a photo mask 
109 is set to llOa-IIOf. and 111a-111f. 

[0092] The 1st exposure field (installation field of the 1st photo mask 110) and the 2nd exposure field 
(installation field of the 2nd photo mask 111) are exposed so that it may overlap in the superposition 
field 102. That is, the installation fields of right edge field 110b of the 1st photo mask 110 and left end 
section field 1 1 la of the 2nd photo mask 1 1 1 overlap mutually. 

[0093] By using the photo mask 1 09 of the above configurations for repeat exposure, the part used as 
the superposition field 102 will be exposed between two exposure only at the time of one of exposure. 
That is, in the superposition field 102, a concavo-convex configuration is formed by one exposure, and 
by exposure of another side, pattern arrangement of a photo mask 109 is designed so that it may be 
shaded altogether. Thereby, the same operation effectiveness as the case where the manufacture 
approach of the gestalten 1 and 2 operation is used can be acquired. 

[0094] As mentioned above, in the manufacture approach of the liquid crystal display concerning the 
gestalt of this operation, a protection-from-light means to use it at the time of repeat exposure has the 
translucent part which performs exposure for forming a concavo-convex configuration only at the time 
of one exposure to the superposition field 102, and serves as pattern formation which shades thoroughly 
at the time of exposure of another side. Therefore, a double exposure part does not arise to the 
superposition field 102. but the same effectiveness as the gestalten 1 and 2 of operation is acquired. 
Therefore, since what is necessary is just to have the pattern with which a concavo-convex 
configuration is formed only at the time of one of exposure in the superposition field 102 as a 
protection-from-light means, naturally the photo mask 112 as shown in drawing 10 R> 0 (a) is also 
usable. As for this photo mask 112, the translucent part for concavo-convex formation is prepared in 
the peripheral edge section field of reverse in the jDhoto mask 109. That is, 1 12f of translucent parts is 
arranged at left end section field 1 12a and 1 1 2d of soffit section fields, and only protection-from-light 
section 1 12e is arranged at right edge field 1 12b and upper bed section field 1 12c. Moreover, the 
situation at the time of repeat exposure is shown in drawing 10 R> 0 (b). 1 1 3 are the 1 st photo mask 
among drawing, and 114 shows the 2nd photo mask. 
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[0095] [Gestalt 4 of operation] It will be as follows if the gestalt of operation of the 4th of this* invention 
is explained based on drawing 1 1 . In addition, to the member explained in the gestalt 1 of the operation 
which explanation described above for convenience thru/or 3. and the member which has the same 
function, the same reference number is written in addition and the explanation is omitted. 
[0096] the concavo-convex formation used in the manufacture approach of the liquid crystal display 
concerning the gestalt of this operation in the case of dry-film-resist production — public funds ~ the 
production approach of a mold differs from the gestalt 1 of operation thru/or the case of 3. concavo- 
convex formation [ in / drawing 1 1 (a) thru/or (h) are used for below, and / the gestalt of this 
operation ] — public funds — the production approach of a mold is explained. 

[0097] As the 1st process, first, the photopolymer of a positive type is applied all over a glass substrate 
35 top, and the photopolymer film (insulator layer for master formation) 36 is formed (refer to drawing 1 1 
(a).). As a resist ingredient which is this photopolymer film 36, OFPR-800 (Tokyo adaptation shrine 
make) is used, for example, and it is preferably applied by the spin coat by 500rpm - 3000rpm. In the 
gestalt of this operation, spreading was performed for 30 seconds by 2000rpm. 
[0098] Using a photo mask 101 as the 2nd process, by the gestalt 1 of operation thru/or the same 
approach as 3, it divides into several shots and exposes repeatedly with a stepper exposure machine so 
that the same pattern may be formed all over the above-mentioned photopolymer film 36 (refer to 
drawing 1 1 (b)). In addition, in drawing 1 1 (b). the exposure performed in 2 steps is shown simultaneously. 
Moreover, naturally as a protection-from-light means, not only the photo mask 101 but the photo mask 
106,109,1 12 used with the gestalten 2 and 3 of the operation carried out in the first half is usable. 
[0099] At the 3rd process, heights 36a which consists of this photopolymer film 36 is formed on a glass 
substrate 35 by developing the part by which the photopolymer film 36 was exposed after repeat 
exposure termination of the 2nd process (refer to drawing 1 1 (c)). Thereby, heights 36a is formed as the 
same pattern as protection-from-light section lOle of a photo mask 101. Since a convex configuration 
(heights 36a) is similarly formed in the boundary part at the time of dividing into several shots and 
exposing repeatedly, that it is a boundary part has stopped moreover, it being conspicuous. Moreover, in 
the gestalt of this operation, although 2.38% of NMD-3 (Tokyo adaptation shrine make) was used as a 
developer, it is not limited to this. 

[0100] At the 4th process, heat treatment is performed and the smooth convex configuration by which 
the angle of heights 36a was removed is formed (refer to drawing 1 1 (d)). As temperature of heat 
treatment, 120 degrees C - 250 degrees C were desirable, and heat treatment for 30 minutes was 
performed at 180 degrees C in the gestalt of this operation. 

[0101] At the 5th process, on the glass substrate 35 with which smooth heights 36a of the 
photopolymer film 36 was formed in the front face, resist resin is applied by lOOOrpm - 3500rpm with a 
spin coat, and the insulating protective coat 37 is formed (refer to drawing 1111 (e)). Although this 
insulating protective coat 37 front face serves as a concavo-convex configuration according to the 
convex configuration (heights 36a) of the photopolymer film 36 which is a lower layer, it serves as a 
configuration smoother than the concavo-convex configuration of glass substrate 35 front face. In 
addition, in the gestalt of this operation, resist resin was applied for 20 seconds by 2200rpm, and the 
insulating protective coat 37 of 1 -micrometer thickness was formed. 

[0102] At the 6th process, with a sputtering system, nickel is formed on the front face of the above- 
mentioned insulating protective coat 37 as a metal membrane for electrocasting, and the nickel layer 38 
for electrocasting is formed in it (refer to drawing 1 1 (f)). 

[0103] the 7th process — nickel electrocasting (plating bath: nickel-S04-NH4 CI-H3 BOS, anode 
plate:electrolysis nickel) — carrying out — concavo-convex formation — public funds — a mold 
(master) 39 is formed (refer to drawing 1111 (g)). 

[0104] as the 8th process — concavo-convex formation — public funds — a mold 39 is completed 
(refer to drawing 1 1 (h)). 

[0105] the concavo-convex formation produced by the above approaches — public funds — since a 
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umform concavo-convex configuration is formed in a mold 39 all over the, the boundary for every shot 
in repeat exposure serves as a slot etc., and is not conspicuous it mentioned above — as — concavo- 
convex formation — public funds — since a reflective mold liquid crystal display is produced using the 
gestalt 1 of operation thru/or the same approach as the case of 3 except production of a mold 39. the 
manufacture approach of the liquid crystal display concerning the gestalt of this operation can also 
realize the gestalt 1 of operation thru/or the same operation effectiveness as the manufacture approach 
of 3 

[0106] [Gestalt 5 of operation] It will be as follows if the gestalt of operation of the 5th of this invention 
is explained based on drawing 12 . In addition, to the member explained in the gestalt 1 of the operation 
which explanation described above for convenience thru/or 4, and the member which has the same 
function, the same reference number is written in addition, and the explanation is omitted. 
[0107] By the manufacture approach of the liquid crystal display concerning the gestalt 1 of the above 
mentioned operation thru/or 4, when forming an interlayer insulation film 13, the dry film resist 27 was 
used, respectively. However, in the gestalt of this operation, a concavo-convex configuration is directly 
formed in the photopolymer film 40 formed on the glass substrate 4 with which TFT14, the drain 
electrode 7 (drain electrode drawer section 7a), etc" were formed. Hereafter, based on drawing 1 2 (a) 
thru/or (f), the production approach of an interlayer insulation film 1 3 and a reflector 8 is explained. In 
addition, in drawing 1 2 , in order to avoid complicated-ization of drawing, only the drain electrode 7 and 
drain electrode drawer section 7a are illustrated on the glass substrate 4. 

[0108] In the 1st process, all over the glass substrate 4 top with which TFT14, the drain electrode 7. 
drain electrode drawer section 7a, etc. were formed, the photopolymer (resist ingredient) of a positive 
type is applied and the photopolymer film 40 is formed. As this photopolymer, OFPR-800 (Tokyo 
adaptation shrine make) is used, for example, and it is preferably applied by the spin coat by SOOrpm - 
3000rpm. In the gestalt of this operation, spreading was performed for 30 seconds by 2000rpm. 
[0109] As the 2nd process, using the photo mask 101 shown in drawing 1 (a), it divides into several 
shots and a stepper exposure machine performs "half exposure" repeatedly so that the same pattern 
may be formed all over the above-mentioned photopolymer film 40 (refer to drawing 1212 (b)). In 
addition, in drawing 1 2 (b), the exposure performed in 2 steps is shown simultaneously. The detail about 
exposure is as [ which used the photo mask 101 performed in this process ] the 2nd process at the time 
of metal mold 23 production for concavo-convex formation having explained in the gestalt 1 of operation 
repeatedly. 

[01 10] As the 3rd process next, it exposes to the above-mentioned photopolymer film 40 using the 
photo mask 105 for contact hole formation shown in drawing 7 (refer to drawing 12 (c)). Since a contact 
hole 9 is for connecting lower layer drain electrode drawer section 7a and the reflector 8 formed at a 
next process, not "half exposure" but perfect exposure is performed here. As light exposure, 150mJ- 
1000m J was desirable and was exposed by 300m J(s) in the gestalt of this operation. 
[01 1 1] At the 4th process, development rempves the part exposed at the 2nd and 3rd processes in the 
photopolymer film 40 (refer to drawing 12 (d)). Thereby, a surface concavo-convex configuration and a 
contact hole 9 are formed in the photopolymer film 40. 

[0112] Since the exposure for concavo-convex formation (the 2nd process of the above) is as the 
gestalt 1 of operation having explained, it can form the same concavo-convex configuration as other 
parts also in the boundary part of the exposure in repeat exposure. 

[01 13] At the 5th process, heat treatment is performed, the smooth concavo-convex configuration 
where the angle of the concavo-convex part of photopolymer film 40 front face was able to be taken is 
formed, and an interlayer insulation film 13 is completed (refer to drawing 1 2 (e)). Here, it is desirable to 
heat-treat at 120 degrees C - 250 degrees C. In the gestalt of this operation, heat treatment for 30 
minutes was performed at 180 degrees C. 

[01 14] At the 6th process, the metal thin film used as a reflector 8 is formed by 2000A of thickness with 
vacuum deposition on the interlayer insulation film 13 formed as mentioned above (refer to drawing 12 
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(f)X This metal thin film (reflector 8) is connected with lower layer drain electrode drawer section 7a* 
through a contact hole 9. 

[01 15] Then, by carrying out patterning of this metal thin film for every pixel further, a reflector 8 is 
completed and the pixel substrate 1 is formed. In the gestalt of this operation, although aluminum was 
used as the above-mentioned metal thin film, it is also possible to use Ag, Cu, nickel, Cr. etc. 
[0116] In the manufacture approach of the liquid crystal display concerning the gestalt of this operation, 
in case repeat exposure for a concavo-convex configuration is performed on the photopolymer film 40 
used as an interlayer insulation film 13. the photo mask 101 with which a part for a translucent part and 
the protection-from-light part have been arranged so that there may be no field exposed in the 
boundary part 102 at a duplex is used for it. Therefore, even if it divides into several shots and exposes 
repeatedly, a slot etc. can be formed in the field corresponding to the boundary part 102 in the 
photopolymer film 40, it cannot be conspicuous, and a uniform concavo-convex configuration can be 
formed in the whole surface. 

[01 17] In case a photo mask 101 is arranged at the time of repeat exposure, it becomes unnecessary to 
double the location of a lower layer circuit pattern (the gate wiring 5. source wiring 6 grade) and the 
boundary part 102, since the interlayer insulation film 13 with which the uniform concavo-convex 
configuration was prepared in the whole surface by this can be formed. Consequently, alignment 
precision is eased, a process margin becomes large, and it leads to improvement in the rate of an 
excellent article. 

[01 18] In addition, in the gestalt of this operation, although the photo mask 101 was used as a 
protection-from-light means used at the time of repeat exposure, naturally it is also possible to use the 
photo mask 106.109,1 12 shown in other protection-from-light means, for example, drawing 8 . thru/or 
drawing 10 . 

[0119] In the gestalt 1 of the above-mentioned operation thru/or 5, although the liquid crystal display 
manufactured was used as the reflective mold liquid crystal display, it is not necessarily limited to this, 
for example, both transparency and an echo ~ it can be used — yes, in the Brit mold liquid crystal 
display, the reflection property in a reflective field improved by applying, when forming the lower layer 
interlayer insulation film of the reflector used as a reflective field — yes, a Brit mold liquid crystal 
display is realizable. 

[0120] Furthermore, in the gestalt 1 of the above-mentioned operation thru/or 5. although the resist of 
the positive type from which the place where light hit is removed as a resist (photopolymer film 21, 25, 
36, and 40) used at the time of exposure is used, naturally it is also possible to use the resist of the 
negative mold with which the place where light hit remains. 
[0121] 

[Effect of the Invention] As mentioned above, the manufacture approach of the liquid crystal display of 
this invention By exposing the insulator layer for master formation which has photosensitivity using the 
protection-from-light means for concavo-convex formation for every division field divided into plurality 
The 1 St process which produces the master for concavo-convex formation, and the 2nd process which 
produces the dry film resist which has a concavo-convex configuration on a front face using the above- 
mentioned master for concavo-convex formation. The 3rd process which forms an interlayer insulation 
film on the substrate of another side of the substrates of a couple using the above-mentioned dry film 
resist. The 4th process which forms a contact hole according to the location of a lower layer electrode 
which carries out patterning of the above-mentioned interlayer insulation film to a predetermined 
configuration, and is prepared on the substrate of above-mentioned another side, By the exposure 
performed at the 1st process of the above, further including the 5th process which forms the above- 
mentioned reflector connected with the above-mentioned lower layer electrode through the above- 
mentioned contact hole on the above-mentioned interlayer insulation film It is the approach by which 
the superposition field is established in the boundary section of the division field which adjoins mutually, 
and the translucent part is arranged so that homotopic of the above-mentioned superposition field may 
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not be exposed at the time of exposure which is different for the above-mentioned protection-from- 
light means for concavo-convex formation. 

[0122] The effectiveness that the liquid crystal display equipped with the reflector which controls the 
poor display by the nonuniformity of eel thickness, and realizes simultaneously a concavo-convex 
configuration with sufficient thick-filmHzing of an interlayer insulation film and stability by this, and has 
the stable optical diffusibility can be manufactured is done so. Furthermore, since it becomes 
unnecessary to perform alignment of the border area and circuit patterns, such as gate wiring and 
source wiring, in repeat exposure, alignment precision is eased, a process margin becomes large, and 
they also do so collectively a result and the effectiveness of leading to improvement in the rate of an 
excellent article. 

[01 23] Moreover, in the manufacture approach of the above-mentioned liquid crystal display, the above- 
' mentioned protection-fromHight means for concavo-convex formation is possible also for making it not 
have a translucent part in the location corresponding to the above-mentioned superposition field. 
[0124] Thereby, when the width efface of a superposition field is small, the effectiveness that the 
design of the protection-from-light means itself can be simplified by using the above protection-from- 
light means for concavo-convex formation is further done so. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the manufacture approach of the liquid crystal display which (a) requires for the gestalt of 
operation of the 1st of this invention — setting — concavo-convex formation — public funds — it is 
the top view of the photo mask used at the time of production of a mold, and (b) is the explanatory view 
showing typically signs that it exposes repeatedly using this photo mask. 

[Drawing 2] (a) is the top view by the side of a pixel substrate of the reflective mold liquid crystal 
display produced using the manufacture approach of the liquid crystal display concerning this invention 
showing a surrounding configuration by 1 pixel, and (b) is the sectional view cut by A-A which shows 
this reflective mold liquid crystal display to (a). 

[Drawing 3] (a) — or (g) — the above-mentioned concavo-convex formation — public funds — it is 
process drawing showing the production approach of a mold. 

[Drawing 4] (a) — and (b) — the above-mentioned concavo-convex formation — public funds — it is 
process drawing showing how to produce a dry film resist by using a mold as the original edition. 
[Drawing 5] (a) is the explanatory view showing typically signs that the above-mentioned dry film resist 
is produced, and (b) is the explanatory view showing typically signs that an interlayer insulation film is 
formed using this dry film resist. 

[Drawing 6] (a) Or (c) is process drawing showing how to form a contact hole using a FOTORISO 
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process. 

[Drawing 7] It is the top view of the photo mask for the above-mentioned KONTOKUTO hole formation. 
[Drawing 8] the manufacture approach of the liquid crystal display which (a) requires for the 2nd 
operation gestalt of this invention — setting — concavo-convex formation — public funds — it is the 
top view of the photo mask used at the time of production of a mold, and (b) is the explanatory view 
showing typically signs that it exposes repeatedly using this photo mask. 

[Drawing 9] the manufacture approach of the liquid crystal display which (a) requires for the 3rd 
operation gestalt of this invention — setting — concavo-convex formation ~ public funds — it is the 
top view of the photo mask used at the time of production of a mold, and (b) is the explanatory view 
showing typically signs that it exposes repeatedly using this photo mask. 

[Drawing 10] the manufacture approach of the liquid crystal display which (a) requires for the 3rd 
operation gestalt of this invention ~ setting ~ concavo-convex formation ~ public funds ~ the photo 
mask which is used at the time of production of a mold and which is shown in drawing 9 is the top view 
of other different photo masks, and (b) is the explanatory view showing typically signs that it exposes 
repeatedly using this photo mask. 

[Drawing 11] (a) ~ or the manufacture approach of the liquid crystal display which (h) requires for the 
gestalt of operation of the 4th of this invention — setting ~ concavo-convex formation ~ public funds 
— it is process drawing showing the production approach of a mold. 

[Drawing 12] (a) Or (f) is process drawing showing the production approach of an interlayer insulation 
film and a reflector in the manufacture approach of the liquid crystal display concerning the gestalt of 
operation of the 5th of this invention. 
[Description of Notations] 

1 Pixel Substrate 

2 Opposite Substrate (Translucency Substrate) 

3 Liquid Crystal Layer 

7a Drain electrode cash-drawer section (lower layer electrode) 

8 Reflector 

9 Contact Hole 

13 Interlayer Insulation Film 

21 Photopolymer Film (Insulator Layer for Master Formation) 

23 Metal Mold for Concavo-convex Formation (Master for Concavo-convex Formation) 
27 Dry Film Resist 

36 Photopolymer Film (Insulator Layer for Master Formation) 

39 Metal Mold for Concavo-convex Formation (Master for Concavo-convex Formation) 
101 Photo Mask (Protection-from-Light Means for Concavo-convex Formation) 
lOlf Translucent part 

106 Photo Mask (Protection-from-Light Means for Concavo-convex Formation) 
1 06f Translucent part 

109 Photo Mask (Protection-from-Light Means for Concavo-convex Formation) 
1 09f Translucent part 

1 1 2 Photo Mask (Protection-from-Light Means for Concavo-convex Formation) 
1 1 2f Translucent part 



[Translation done.] 
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xuTm^m^ 1 0 1 d *sm*a^fc>-&ffii® 1 0 2 tTi^ 

l^=bl^«ltc. a*a^t)-&®«c 1 0 2TS3ta51 0 1 f *^ 

mti<bui^^'^\z. jg^gpi 0 1 e tm^^i 0 1 f t 

[0 0 4 5] JJ^±©J;^/<t7* 1 0 1 Srffll^iX 

iSiOjILg^tSff-prifriO. fita^to-B-ffilS 1 0 2 

T2tt@^$n^Si:®*^*?¥ffiL;^j:<fi^, tJ£oT. Sia 

^. moMvm^(Dm^^m^SiLrzti.i,^^^\z. gdci 
[0 0 4 6] *:*ffitc*5i»Tti. asio/Ltmron 



TH\S 
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(6) 

9 

0 1 i a^Wi^ ^nt^'y ^ h-77.i7 1 0 1 

[0 0 4 71 m3XST'«, B2IgT-^0 3ltg7fe7i^' 

fiK$n-5 (03 (c) #HS) , ;itl(Cj;D. nflgB2 1 b 
h-77,i7 1 0 1 OSTtSE 1 0 1 f i|WHi(DA°^ — 

fc, *iiii«j^^tc*5i^T«, m^mtLxz. 3 8% 

ONMD-3 (.M^It^it^M) CinfcffiJt 

CO 0 4 8] m4xm-v\tmMmi}m-^nr. €3^21 

mmm-^n^ (m3 (d) mm) . i^^LsroisstL 
T«i 2 ot:~2 5 cctj^wsk, :^mm<oj&mx 

[0 0 4 9] msxsT'^. &mzm^f)^r£m€smm^ 

l/K «^ffl(D#SK<hLT:^->^r;i/ (N i ) Srfig^b 
T. m^fflN i «2 2^Jgfi£-r-2) (13 3 (e) #Bg) « 
CO 0 5 0] ^6X®T-«. N i mm (^y^m : N i 
-SO4 -NH4 C 1 -H3 BO3, mm : 

i> ) ^'n^K m^^m^m'^m (vt.^) 2 3^mfSiT 

^ (0 3 (f) #aS) o 

CO 0 5 1 ] |g7ietUT. IH]ifi}^figffl^M2 3*^*^ 
fiKTS (0 3 (g) mm) . 30 

CO 0 5 2] (2) H^-f :7^;i/AU>?7, hWf^S! 
«±© J; ^ (Cf^SSn^ciaOJgfigffl^S 2 3 ^©ligt L 
TK7-f 7-c;UAU-:^;^h2 7*f^iS-r-5ig<&. 04 

(a) *Jj;t)C (b) (cS^^iJiBj-r«.. 

C0 0 5 3]®PET (3}?UX^I/>7^^7^l/-h) 
7 -C ;PA;a i: (O'^-X 7 JWA 2 4 {COaiSJgfigffl #S 2 
3 ©GflflJ^^^^rte^-rS (S4 (a) #Bg) , 

CO 0 5 4] (D±f3^-7.7^-;UA2 4±{C, ^jZET^ 

^2 5, «S7-i';i/A2 6 ^JgfigL. H^-f ^--f ;UAU' 10 
h 2 7 *f^S!-rS (04 (b) #Bg) , 
CO 0 5 5] OTIC. 05 (a) \Z&-^^. h'7-f7>f 

CO 0 5 6] 0 5 (a) H^Tct^fC. H 7 :7 A 

-f;uA2 4±(r. myt^mm^. xu-;/ 

-tr^^SL, k-^'a QSffli^Ti 0 ot:T5^i-fpm^ 

$1i-T^^tt«liBIK2 5«:Jgricb. ^E^fc, ^^5ttt«* 
111112 SOUiSIC. #'jX5^U>xU7 5'U-h7J^^;a: so 



JO 

^ikm.y-^)vi.2Q^mwit^^tx. f^sr^ci:*^' 

[0 0 5 7] ;i©J;5tCJ^fiK$n/i H^-f JUAUv* 
w;i/AWv;^h2 7' t^S. fSS. ±B2^3t148*lll.fS2 

[0 0 5 8] (3) K7-f 7W>'l'AU>';^ h©e¥ 
JJt±OJ;5{Cf^S!^5nfch*7-f7w;l/AUi?Xh2 7 

TFT \ Atm^^ntzfi^xmw. A m<DmM& 
T, 05 (b) ^#,«b;&*«e.OT{cift?«-r*. 

[0 0 5 9] ±f2h*^-f ^UAl^v'T. h 2 7 
5S^-iS'fcckD, TFT 1 4^TS«^tLT«ltgt 
^ Kl^-f >ttffi?l!±ib?ie7 a#*^*J^^$nTti^;*f77. 

T>:tf-xi/i' hP--yi' (ANGER ELECTRONIC) 
(GMBHttS) CD. VACUUM LAMINATOR TYPE VOL mi)^ 
$)-S>. 05 (b) lrH..±fe*^5 5^-5'<&fflliT. 

•7^';UAk-:^Xh2 7 ?&;*f77.S«4±{ce^r 
-5^i^*^^SCW(c^$nTt^^o i^. 05 (b) \z^\,^ 
T«. ±IB:y^7.S«4±ICj^fig$tlTl^-5TFT 1 4 
*3j;r>'HK>«S§iaiLa5 7 a«f««BS^nTl^^o 
[0 0 6 0] 0 5 (b) (f(C:feV>T, «^ iM-S. 
m) n-^3 0 i:D-;H^h*7'f 7w;l'AUv7. h 2 
7' iroralfcH. mu-)Vid^Yz''iy>{)i'L.Vi^7.V2 
7' *^^,©h*^-f 7>(';t'A^>';^ h 2 7<D«A®JS3 1 
tCT. K^-f 7w;i/AUv'Xh2 7lr^'75-^>'7*^% 

J®3 lT«v'7^5"75«. ^y7.mWLA^(Dm.^n\Z 

%^r^^%>&mmm2 5 {]y'j7.vmizti.^m) oa 

i3j:Z>'e^-r ^;y^7.X«4(D-y-'f X{c*tvU, ± 

[0 0 6 1 ] :«?^x»iS4#jasTgi#$n^h-7'f 7 

^'ii'AUv'T. h 2 7(s. K;tf57.a«4'\(De^aHfr(r 

{Sa^^-^l/AfiJUSMS 2tCJ;0««7i';i/A2 6;*^'fi| 

si^n, m.'^u-^3o\z^K>ii^7.m^A\zm%'\^m 

ll§li2 5*«lJD^- ffi^^nX, ^?tttMllgll2 5»Ccfcb 

arBisfesui 3 7i^?g^^n^. i^. mm-^ntz'Skmy ^ 

;l/A2 6«. ^S^^-^l^A^^JOP-^S 3tC##t?) 

ns. ^%^mm2 b(D&^mzn^^-xy 

-r;UA2 4«. '^-X7-CJUA#S{f3D-7 3 4{C#^ 

CO 0 6 2 ] J&L±CDXg^«iT. [H]tfbJg4^**-r^irB^ 
i^ig:Kl3*5, TFT 1 4«?;5^*Jgfie$tlTC^^;^77.S 

«4±ic:}gfie$ns. 

[0 0 6 3] (4) r]>5'i7 h:J^-;^©f^$^ 
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(c) <&#Bgu. mm-t^. i^. m^K>'^t<r^tzii> 
[0 0 6 4] ®^m\zm{h^mm^^rifzmmmmm 

IStC. 0 7 {C:^-r7* hVXi7 1 0 5 SrW^^T, 3> 

^i;v-i^-)v^m^m<on%^'fro m& (a) # 

nxt^^Uf^^^^^m^^l 0 5 aT*-5o 

[0 0 6 5] (D^^^fTti, gFBi*6i@ii^i somyt-^ti 

(b) o 

[0 0 6 6] (Dswmffi 8 ifi^^M^^*. M^mm 

tCT2 0 0 d A©KJ¥(CfigJi-r-5 (0 6 (c) #Bg) . 
^bT> TecOF^'1'>«®?iaibgB7 ai:i«a$n 

T«. ±|S^S»^tbT7;P5::i't7A (A 1 ) Sfflli 
fc*^. ® (Ag) . « (Cu) . ::i-:/'5r;i. (N i ) , ^ 
DA (Cr) ^i&ffll.^-?);itfcBltE-e$>^o 
[0 0 6 7] &.±<D (1) ~ (4) (DXm^mX. 

[0 0 6 8] ±fBili*a«l ilAO^tD^n^^H^** 

7 it, mmi 0 0 0 A(Di Tomizxm^-^n^. * 

fc, mmm^^l±ii^zsti}^m^2±^n^n^zm^■^ 
n^^\^mi Sit, m«$nfc3j?'j-f 5 H^sr-tw^jii 
^t^zt\zj^r)Mj$.^n^, 
[0 0 6 9] -Aiz, mmmm.1 tici[^mm2 t^s&'o^ 

OX'^-tl-iiLT. 7'77.5''>^k'-X (0 2 (b) \Z 
(02 (b) ICtJ^$nTli;'c!;^io ) tLX^yXyy 

2t!£CDa«racDX^IiJiafcJ:0jSS^ 

[0 0 7 0] ±SBLfc. (1) W£!im^m^m<Di^^(0 

^^<oMbm^\zxm^hmf&m^m2 3tii^m^ti^o z 

1 0 1 *t5iitca;'ii3^o^«*««ia^fc-&«Siai 0 2 
tLT^ij-e.n. S^Jc. h-7;^i7 1 0 itt. 



(7) 

mi2'^t)ii:mi$.l 0 2lC*5l.iT2a^?t*tfTt3n7itliJ; 

oizm^^i 0 1 e is^gc.i 0 1 f t^^iaB^nxii 

iHiifbj^BEffl^^2 3<D±mzi^-riwam^^i&0S.r^ 

[0 0 7 1] ;:nfcj:o, ±feiaia}KfiKffl^S2 3 Srfij 

mi^xm^^n^mmif&mmi 3<D±m\z, i^-rma 

[0 0 7 2] S5)t', *|l!!igWJ^^lr^-5JSft«^SB 

(ommysmzai^xit, mmmmmi 3^\^y-^y4 )v 

Al/vT. h2 75:ffll^TJgfiK-r^. C(Dj;5tC, BW^ 
#K 1 3 ^m^r^mz h' ^-f 7 ;PA Ui^X h 2 7 

[0 0 7 3] '^-X7^';UA2 4±tcmi$ 

y-^y ^ )VL.V~y7.V2T \Z\ts l^^frftl^ K ^'f 7 

^'JUAI'VX h 2 7?5^##?l6n-5;^c*. 

-X 7 ;l/A 2 4 ±lw:fett§^3tttfi^fl§IK 2 5 <0^X<7) 

30 ifi,«43j:at*s,^gi5»(D«g««, ±mzit^n\tmmi)^x 

$>^. ;iniCJ;i5> ^IP<D^«)bfc±t3$S.^43j;tKi^,^ 
^i>;5:<, *bTXt!>n-i5'iItt!lEb;fe«^, fSim\zt^ 

^t^\.^iE<Dmmtimmx^^. 
[0 0 7 4] ^fc. ^-xy^)VA2A\zm%'&mmm 

2 5<S:mibfcSPgT, 05 (a) (C^^nxt^-S t- 

^2 9{c<to^jK©8:j®*ifft>ns>t«e>> xif>a-^ 

T^^!ibycB#(D«^(r, S?»Jb;^cttt::^^xStR4±T^ 

!!«ro$i:jg*ff 5'£>SA^:^tt.>o ^B-rn«, ^m\zh^m 
AO m^^-^^xh^tzib, mz r^#A7j am^i^tzt 

bTfe, iE-<D«B5^<D7^;l/A€r«fflb;itttn«, 

[0 0 7 5] Jg{3, *H)ffi®}^^lC*5liT«, 7>U-yh 
n-^^©mi^(cj;0^7^tt«fliK2 5^mxt^rz 
ft. 3~6 Mmga(DjplimSfc§mfCf^S3-rs:it*^ 
T#-S>o ^fc, ^-7,y^ )\^A2 4±iZhthti^-\Z 

mi^^nrzm^^mmm2 5^:»yxmm4±izm^-r 

so l). 
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[0 0 7 61 JW±(Dd;^IC, IW^^m S^H^-f 7 

^juAu-vx h 2 7 ^m\<^xm%'&mmm^\z^'ow^ 
CO 0 7 7 ] sfc. i^mm<Dmmz%^m^^^-^m.<D 

7h';PA^>'X h 2 7C9®^tt^fli^2 SSffifClH lo 
< fe#-r-5 A- ySTt^il^J'V i 7 iS^ffl t^fc 

[0 0 7 8 ] imm(Dmm 2 ] ^mm<Dm 2 (Dmm<Dm 

*5 1 ^ TSJB^ L. fcg|5« i * Wr ^ SEW (CM bT . 

[0 0 7 9] :$.mm<Dmm\zw<^mFBm^^m<Dnm^ 

xmmLtzy^h-^Tsif 1 0 1 titmt^^o L/O^b, ^ 

©tctptix. 08 (a) , (b) ^m^'^xmm-r^. 
[0 0 8 0] 08 (a) \zit. ^mm(omm\zinf^w so 

ihm^m^m(D^mm\zm^^in^. wams^mm^^ 

^tlyX(Dy^ hV7.i7 1 0 6(D¥®0*^*^$nTI/i 
•5. m'P. y^h-TT.^ 1 0 6\Z^\,^X/\^y^>^*m 

■^nxi^^mmmyt^i 0 e eTa5D. iwj-y^ifi 
m.^i\x\^^fi.'^^^m>mft^\ 0 6 f T*^= teSTtgp 

10 6 f <7)}^t#i«il^ 1 0 unKDRJgtfJoTl^-S^J. 

[0 0 8 1 ] ±127* 1 0 %(n>n^^% (^^ 

*^e)Sge^T-©ffl*g) ICti. 7* h-TT.i' 1 0 1 <h|5l 40 

HS^i^l 0 6 a. :&ag|5®^l 0 6 b. \ 0 

6 c. *5j;r>'T^BI5ffiiai 0 6 d*^*^lt?)nTti-2). ;i 
neo&ffii^l 0 6 a~l 0 6 dlCtiSTtSBl 0 6 f 

aia^ib-tt^i^i 0 2\i.'^±\zm%^ntt>im.t.n-yi . 
^<r>w$sz\-m{htm^^i\fi'<'^o 

[0 0 8 2] a*3^t)-ti-ffi« 1 0 2 ©tiA^'^li 6 ;tf 
miJiT) ±IE© J: o Jca*a'&*DitSS« 1 0 2 

n{hii^W3'^m^^tvts.<x^w.Mi^mznt^wm\-m so 



{cyS:<. iii^Sffiii^<*:©/'?5'->ibT(i«i«-r-2):: 

7.i7 1 0 6 ©Si3^t)-a-SB*S 1 0 2 -SgE^i-*. 
^Il:t'ii7^g|5l 0 6 e t-r^^lt7&^'nI^T$.-5o $ 
{I, i:©J;-5i^j:^f!K{Cj;0. 7* 1 0 6 ©iSff- 

[0 0 8 31 ±|B#®^ 106a~106dO*i 

«. 0. 1 /xm~ 1 0 Atm©®H[^, J;0»*L<«6 

[0 0 8 4] 08 (b) \Z\-i.. ±tB7jf h-7;^i7 10 6 

t/i^, |Bl0(Ci5(.iT(i. l[Eiai:2[Hli«®?tW«^*^ 

ffl$n^7;=)- hVT.i' 1 0 6^mi 7>l-hV7.i7l 07 
ib. 2lHlgtCffifflSn^7:t hVT.i' 1 0 6 ^^2 7 
;t hTT.i' 1 0 8 -^^XZ. mi7;^hV7.5'l 

0 7*3.1: 2 7* hVX^ 1 0 8»C*3l'iT. 7* 

7. i7 1 0 6 106a~106f lC>Pf^c::-r -SffiJ^ 

^. 107a~107f. 1 0 8 a~ 1 0 8 f iT^. 
[0 0 8 5] l|HlS®g7t®J^ (^17*hV7>i'10 

7<7)isB®J(«) ii2^^(r>%%mm. (^27*^^7.^7 

1 0 8©^Sffl«) a^a^fcii^i^l 0 2Tai^d: 

1 0 7«:&jSgBMJ® 1 0 7 bi. ^2 7* V^T.^ 1 0 
8®£«g|5®«l 0 8 a<!:©igB«i««SI/itr«;^ti9^ 

■5 = 

[0 0 8 6] e;±K) J: ^ tc. a^a-a-t)-a-M« i o 2 ©in 
d*/h$ii«^(ctt. ±M(r>ii'^Uyi!cV^7.^ \ 06S: 
fflt^TliDjIbS^tSrfT^^lttCJ;?). 7* h^7.;j7 l 

0 \^>&mt^^^t.'^m(nmmm^n^hh^\z. 

[0 0 8 71 mm<Dmw. s ] ^%m<r>w, a ©i^sscdj^ 

sfioj^m, 2\zii\,^xmmi^tz^utmWi(r>mm^^ 
•thmmz^\^x\t.. Pi-<D#B8S^*#g2b, 

[0 0 8 81 *^i£©j^iiic»^fKsa^sa©SiS:& 

-r^ma^^m^m<D^n-)5m^. ^m^mmi. 2® 

mD&\^mmzii\,^x. mm^ri^m^^m.f)mm0m 

^lTfiefflbfc7* hVX^ 1 0 1 ttiSJ^tS. bA» 

b. -?-®<t!j©SjixgtcoiiTti|ISg©jg^i, 2cc»« 

^<i:isibT'5.5o KiTi::. ^mmcDmmizioi^xm'^^'b 
n^m^^miz-o\^^x. 09 (a) , (b) . js^um 
10 (a) . (b) ^m\>^xmm-ti>, 
[0 0 8 91 09 (a) \z\t, *3i»6o}g^-effl t^^n 
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ffl®*^*:^^tiTti-5. Wi^. :7;i- hvj:;?.i7 1 0 9 (ciJtri 

x/\v=j->ififiminx\>^^^mtim%^ \ o 9 eT» 

o> Jw^yifti^M^nx^^^u^^^mm^^i o 9 f 

[0 0 9 0] ±IB7;i- hV7>i:7 1 0 9 (Djlj^gC^i- (^18 

^0jibS7tii#(c*la&*3-&««l 0 2 tn.^tEM 
^mm. 10 9a, ;&Sgg|J<Sl^ 109b. ±.mm^i$. 1 0 

9 c, 43=J:r>'T«g|5Mi^l 0 9 d^t^tt^nxv^?). ± 

ie*«a5®« 1 0 9 bisj;i;^±ia±^gB^J® i o 9 c 

«S3ta5l 0 9 f1flm^^nx\>^^1fi. HiDjiLSlJtB* 

j'c:tie.©«s«t«ia-&t)Sns±lB£)®gB^*$i o 9 

a:teoti;±feT«gB^^l 0 9 dlC«. S^t^l 0 9 f 
[0 0 9 11^9 (b) ±157:^ hVXi^ 1 0 9 

mmz7r-^nx\^^^(Dx. m^]t^rcmz. \mn\z^ 
m^n^y^h-77.f\ 0 9S:mi7*hvxi'i i o 

tb, 2|filg('figffl$n^'7;t hVXi' 1 0 9 ^^2 7 
^ 1 1 1 if -5. Bl7^h-7X^1 

1 0*3j;ZJ^m2 y^i- h-77.i7 1 1 1 (C43^iT, h'v' 
7.^7 1 0 9©&S«1 09a~109f \zn^<t^W$. 
^, 110a~110f. 1 1 1 a~ 1 1 1 f iT^. 
[0 0 9 2] 1 HiacogTtMJ® (^1 7* hVXi? 1 1 
O0i£fi»lt) <!:2[pl@0g3tffiJ^ (^2 7;^- hV7.i7 
1 1 1©^S««) t«> a^a^fcitMi^i 0 2T«:^s 

1 1 0©SS^gBM«i 1 0 bt, ^2yit hv7.i7 1 1 

iofeJSSP«g«i 1 1 A t<DWi^mmtm^\zmuKi'^ 

•5. 

[0 0 9 3] wk'omLm%\z±.sd.<D^ttm^(D-y^h 

VT.^ 1 0 9€:fflt^-5::i:tc;j;0. ata-&t)-&ffiJW^ 1 0 

^1 0 2(I*5liT. -:*rcoS7tT'lH]ifiJg4^c*5j^fig$n, 

0 9©A^->ia«*«^th$ns. :intc:J:0, IliSG) 
J^^l, 2<DSjg:^ffi^ffil.i^a^tl^#CDf^fflg(l*S: 

[0 0 9 4] &,±.(jy^o\z. :^mm<Dmm\z^^^^m 
^gg©i!!)g*ffin*3i»T«, Bf)mLm^m\zmm-r 

95^* u, m:^<Dm^m\zit^±\zm^LxL^o^o 
ti./-^^->m^ttt.-Dxi,^i>. ioT, fita^t>ia-®*s 

1 0 2t2a@jtgi5^j'*«4i;-r, ^m<Dmmi, 2tm 



(9) 

-&to-&Si«l 0 2T'Hn*^-:&®g7tP#tC<D*.. DDdiJg 
t^*^fl^J5ESns/'^^->€:^rLTVm«fit>fcii>, SI 

0 (a) iz^-r<koUy7^h^xi7ii2h'smf^m'^ 

mX'^^o hVXi? 1 1 2ti. hy'X^' 1 0 

9 iiitm(Dmi^^mm\zmihm^m<Dm^m^mf'bn 

Tl^S, 0*0, fe«§B«S«E 1 1 2 a tTSiSCMJ!^ 1 1 
2dt\zm^^l 1 2 f*^gB«$nT. *^a5ffiJ!^l 1 
2 b i±SaHB«lS 112c HZitM^^ 1 1 2 e ©i^^*^' 
10 iESSnxli-S. Sifc, ililOjiUS?tief<Dfll^tt, 01 
0 (b) tC^Snxts-S. actJ, 113ttmi7*hV 
7.i7T*0, 1 1 4«B2 7* h-7X;?<£:^LXI.!>5). 

[0 0 9 5] mm(Dmm a 3 *^§«(Dm 4 ohmoj^ 
sifcot^x, 01 nc*cfvixiji?^-rntf, j^rrotij 
Dx*5. i^, lftBj(D{il:±, HufBL;^c*;^©j^^i7^£ 
\,^\^'i\zii\^^xm.m\^tz.miitLw\m<r>m.m^^t^mi 

[0 0 9 61 *IISS<DJ^ffi{c-^^jScrBS^S«®§Sig:^f 
SO^-g-tSi^S. e^TfC, 011 (a) tjil/^V (h) 

miz-Di^xmm-t^o 

[0 0 9 7] mixsibx, *-r, ;«77.as3 5± 
±miz^-':>m(omyt\immm^^nx. m^^ii^mm 

(a) #88. ) o ^i5^ttS^Bi^3 6X'a&^l/v'7.h« 
<Bfi: UXtt, m^itO F P R - 8 0 0 (^MJS^kttS) 
30 *tfflli5>n, JffSK «5 0 0 r pm~3 0 0 0 r pm 
X7.lf>n-h{cJ:0^*$n^. *l^iE®jg^tc*3l/i 
Xit. 2 0 0 0 r pmX-3 0|3?FBl^^|iSrffoit, 
[0 0 9 8] ^2IigtbX, 7* NTT.i' 1 0 1 Srffl 

^IC, Scva y h(w^}-ttX7>x-;//'?^7t^(CX^03lb 
STt^fra (01 1 (b) mm) . las, 01 1 (b) iz 

*3t,>x«, 2m\z^nxfft)n^m^timmz^-$nx 
t^So */t. m^^^tLxi-iy^b-77.^ 1 0 i\zm. 

40 e,-r, H3fflbrcllJEcDJgM2*5J:C>'3X^fflbrc7;i- h 

vx^ioe, 10 9, 1 1 2h. mm^mojmx$> 

[0 0 9 9] ^3isx«, m2xm<DmomLm^m 

ztiz^K). :»y7.mm.3 5±\zmm^iimm3 

bi^ct^osBs 6 a-fimi^-^n^ (01 1 (c) mm) . 

C:ntCj;D, £!ig|53 6a«, 7;^- hVT.^ 1 0 1 <75ii3t 

31 0 1 e tmi^rj./'^^->tLxm^^n^, ^rz. 
Sc->3 -y h{tiJ-itXi^OiibSg3t*fTo;tlS©i^^a5^i- 

so \zh. mmizamvi (aacsea) A«}^fiK$n?>©X', 
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[0 10 0] B4igT«« #*i!figi*tsE$nT. am 3 
mil (d) . mmm(oumtLx\ii 2 ox: 

~2 5 Ot:*W^ b<, *^SS©J^^T-«, 18 0*CT 

[0 10 1] ^5ieT«, ^mizmyti^mnms eo 
m^i)^n.a^3 e a*^}^fi£sn;t;«J7XX«3 5±tc. 

Xtf>a- h{Cj;0 t/v'T. h^flg?: 1 0 0 0 r pm~3 
5 0 0 r pmT-^?fiL, *6iil:«l«M3 7^m^r^ (0 
11(e) #B9) . Ufi&m^mm3 7«S«, TBTfe 
S^3ttt«*llBI»3 e^OJg^^ (ifiai53 6 a) (C^SI^TIHI 

i^T. h^fl§$:2 2 0 0 r pmT2 0|j>PBm^L, 1 Mm 
WH/f C7)iis6«i^«ll 3 7 ^J^figLfc. 

[0102] me xgT«. ±wtm~'^WM 3 7 

fifeKb. mi^fflN i »3 8<&)^fi£T§ (011 (f) # 
Rg) . 

[0 10 3] l|7IfiTH, N i mm : N i 

-SO4 -NH4 C 1 -H3 BO3. m : «»N i ) 
<lrfTt^ DDOJ^ISfeffl^S! (-7X3') 3 9<£rJ^fiK-rS (0 
1 1 (g) #fi^J . 

[0 10 4] msISiLT, IHifbJgfiKffl^^S 9 
fiKT^ (01 1 (h) #HS) . 

Ci}^*£ffl^^3 9cDf^8j£An«. USSOJg® l/it/^L-S 
fife*), SISfiOJgSlljatiLSOSjgirfttl^^Of^ffl^ 

[0106] mmcomm 5 ) ^^bjcd^ 5 <Dmm(Dm 

ffitC-Ot^T. 0 1 2 HS-^'l.iTISiBJ-rntt\ tATWitJ 

[010 7] Btri2Lfc:^Jg<0}gSil^ttib4{C'B^5?SS 
bTi^b. *|li!iS©}^SIlci5t^T«. TFT14^H 

U'f>mii7 (Hi^'f >mffi§i#aiLgi57 a) mi)m<^ 
^ntzi3y7.m^A±.\zm^-^ntzmytmiimmA 0 



(10) 

ic. caaj^^^^aiSj^/jK-r^. ji(T, 012 (a) t^\,^ 

L (f) tSt?^. Sra^^m 3i5j;tXSW«^8W 
f^i«*ftC:pi>Tiftl^-r*. fSi. 012»C:teliT«. 0 
«ffi$l{ki&jgtt?)fc86tc, ;^;57>S«4±»Ch*l/-1'>lt 
S7. HU-1'>«ffi§l^ll5UgB7 a©^*i0^$tlTti 

[0 1 0 8] milStfel/iT. TFT 1 4-?»Kl/-f > 

^tttWDi t bxfi, A«o F p R - 8 0 0 (*:ftjS{b 

ttSS) A^'fflt^^n, $f^L<«5 0 0 r pm~3 0 0 0 
r pmT'7.tf>li-htCj;0m*$tlS, 
C*3t»Ttt. 2 0 0 0 r pmT3 0li>F4^^U$:fTo;t. 
[0 10 9] ^2I§iL.T. 01 (a) ICS^T^:* h 
V7>i7 1 0 1 ^fflt^T. ±fB®^ttm))g^4 Oro^ffilC 

7.y-vnm^m\z-l:^^*)m.h ^f\-y^%\ ^no m 

1 2 (b) . 1^, 01 2 (b) (Ct5liT«, 2 0 

20 iz^i/fxnt>rL^m^t)mm\zm-^nx\^^^. rroxe 
bg^iroi.iTcDpiffl«, mm<Dmmi\zi5f,^xm{hm 

[0 110] mSXmtLX, -AIZ. 07(C:^fn>37 
h3^-;i'JgJ*ffl®7* hVXi7 1 0 5 €rffll\ ±tB^ 

^\immm4 oizni-xmtft^'iyo (012 (c) # 

aib8P7ai:. «©lSTJgfiK;$nsS««fii 8 iSS 

itti<^±ttm^A^yt)n^. mytmtLxiii som 

J~l 0 0 OmJ;&^W^ b<, *liSg09J^^lC43l/iT« 
3 0 Om J Xm^^n^fzo 

[0 111] ^4xmxit. mye^mmm4oizii\,^ 
T. m2ii^zsm3T.mxmyf^nrzm^^mmz^D 
i^*-rs (012 (d) mm) . ^ntcj^o, 

[0 112] w&m^o:)rztb(Dm^ (.±mm2r.m) 

vm^\z^if^m^<Dm^m^izh, m<D^^tmm<D 

[0 113] m^xmx'it. mmmfim-^n. m^\im 
mm4o&m(D\Bam^<DMi}^tnrzmiif)^umam^ 
a^m^^nx. mfi^mmmi 3ifi^0Si-r^ (012 

(e) #BS) . ZZXIit. 1 2 0'C~2 5 OrTf^^aS 

ot:T-3 o^?^(Dn^Mm^f7-orz, 
[0 114] f^exmxit, ±fE©j:3»cjgfi!t$nfcs 
50 mmmmi 3±\z, ^mnmaf/s.^^mmi^'^^ 
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mm\zxmm 2000 k-vm'^t^ m\2 ( f ) # 
[0 115] d©^. ^i^\zm'^mmm^mmm\zm' 

S^iLTA 1 ^fflt^fe*^*, Ag. Cu, Nl. Cr^ 
[0 116] *:*M®5^®(::^^j^sa^SBcDiaig;^ 

}iir:fei.>T«, mm^mmi 3 i:;a:s^^#«fliig4 0 

1 0 2\z^^^x2m\zm^-^n^^^ifiti\>^^o\zm^ 
^^tm%^^ttimm.^nity* v^t.c; 1 0 1 

±M\zi^-fm{hm^^i^WLt^:it-mx^^. 

[0 117] r:n(Cj;D. ^®{Ci§-«IH]£bJ^«*^^tt 

D)ibgkNflC7* h VX^ 101 ^rBHat-^f^fC. T 
»©Ei^/1^'-> (y-hffii®5, V-XiBiS6^) i 

[0 118] jss, :^mm<Dmmzi5\,^x\t. m'o'MLm 

^mizm^^^m^^m-ti-xy ^ h-^T.^^ 101 ^m^^ 

Tl>-57;i- 1 0 6, 10 9, 112^fflU»?)C: 
[0 119] ±tB LfcHiScDJ^^ 1 fit^ib 5 (CiD^iT 

mmmmm^m^-r^m-^\zmmT^z.t},zj:D, km 
mmizi5i,-fi>KU<^m^\^±vrzJ\^-:f^j -y hSje^Fa* 

[0 12 0] ^e.tC. ±tBL.;t*SI«JgMl7jtViL5(r 

^jt^TH, m^mizm\'^<bii^ui^7.h im^^mmm 

2 1, 2 5, 3 6, 4 0) tLX. %(r>mt:L-oti^-h^U 
[0 12 1] 



(11) 

xet^^*-. s^fc. ±fe^i©xsTfTt>n^S7t 
m'^mM^fvzi&y). ±Mmih^^mm%^mz\t.. s 

[0 12 2] cnnj;0, ■fe;i')P©A5{CJ:S«*^^ 
J^^^*|5lS#{C||;ibT, ^^bfc7tSS«!H4<&W-r^S*t 

A Miir ^ ;i <h *^*T- ^ ^ i i i 

« t h BB^^ y - X IH^T^t i: ©iH$l/1 ^' - > .h 0{4 

[0 12 3] Sfc, ±fBfecass^SB®®it:^^feiciDt.i 
*fJ^-r-5){4BtcS^HB^ W$ ;^£i.i J; 5 \z-t^ z. t h'sjm 

[0 124] z.rnz^y). mi3.-^t)iim^<Dmi)^'i^-^^^ 

30 5^*SrSe>fC$t" -5. 

[01] (a) it. :^%m<n^i(jy%m<Dwm\z^^m 

h-77.i7©¥ffi0T*O> (b) «, 
1^7* hV7>^^ffl(.^Ti^0jgbg3t4ff -S^^Sr^iC 

[0 2] (a) *^iq{C«SiRSS^gg®S!)g* 

m(D-mm^mm(Dm)S.^m-t^mmx$>K>. (b) 

40 (J. KRSt^JKSa^gBSr (a) JC^^f A- AT^»r 
bfcUfSHT^S. 

[0 3] (a) Titt/^b (g) tt, ±jdm{hw^m'&m<D 
{tl?:^ffi^^rxg0T'^^c 
. [04] (a) fcj;t>' (b) \t. ±.%m{hw^m^m^ 
Mist bT K ^-f 7 Ui^;^ h Srf^S-r^^i* 

■rxg0T^^, 

■t^m=f-^m.iiimz7rs-tm.mmxhK). (b) 

50 ^<£^SCWlC^rittW0T**. 
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[06} (a) ti.\,^l, (c) «. 7* h'J Vie^rfiJffl 

[0 8] (a) ^%m<DW.2(D%mMm\z%^m^ 

h-77.i'<7)¥ffi0T$)t9, (b) S 

[0 9] (a) tt. *^M®m3(7)||]66}gSHc^Si«S 
tCffifflt"?)^* H-77.::7<D¥ffi0TfeD> (b) K 

(cs^t-ijeBj0T*^. 

[010] (a) (i. *^H^<D^3<735lMJg«lC'^^?S 
[011] (a) ;^liL (h) «, ^%m<r>^ A (Dim 

(Dmm\z'^.^m^B^7i^^Mm.(Dmm.-)5m\zii\,^x. Dnoj^ 



10 



20 



22 

[01 2] (a) (f) *^?q©m5©|| 

1 B^S^ 

2 n^mm. imm.^m 

3 i^as 

7 a Kl/-1'>'iffigiaibg|5 (TJi«ffi) 
8 

9 n^a'^ h7i^-;i' 
1 3 mf^w^m. 

- mm 



2 3 

2 7 

3 6 
3 9 
10 1 
1 0 1 
10 6 
10 6 

0 9 

0 9 

1 2 
1 2 



1] 



[0 2] 
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104 
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o9 o o Q 



102 



1- 



104d 
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04b 
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14 7 9 7a ? 
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[04] 
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(15) 



[012] 



Ca) 



tb) 



(c) 




7o 



XA'y y.'X A'/ y-'y xvCj ^a 




Fi'-Amm) 2H042 BA03 BA15 BA20 

2H088 EA03 FA 10 FA 17 FA25 FA27 

FA30 HA08 MA02 
2H091 FA16Y FB04 FB08 FC02 

FCIO FC19 FC22 FC26 FC29 
FC30 FD04 FD13 FD23 GA13 
LA03 LAll LA12 LA16 



